In this research, the flow control-based 3D PADs were applied to determine an organophosphate pesticide as a typical model. The analytical procedure is simple: only application of 200 l of sample solution allows to acquire the colorimetric signal with a good LOD of 0.04 g/l within 1 hour. In this device, the control of the flow rate plays a significant role by creating a delay in liquid flow, required for sufficient interaction time between pesticide, enzyme and indicator. Especially, two different reaction steps have successfully been combined into one device, where the slow reaction of AChE with IDA and a suitable incubation time (20-25 min) of the pesticide with the enzyme were achieved. Moreover, the effect of ethanol, a by-product formed during the inhibition reaction between paraoxon-ethyl and acetylcholinesterase, was found to affect the enzymatic reaction, which was overcome by using ethanol 6%. Finally, the results obtained from 3D PADs were compared with those of UV-HPLC analysis, which showed a good agreement.
Abstract:
In this research, the flow control-based 3D PADs were applied to determine an organophosphate pesticide as a typical model. The analytical procedure is simple: only application of 200 l of sample solution allows to acquire the colorimetric signal with a good LOD of 0.04 g/l within 1 hour. In this device, the control of the flow rate plays a significant role by creating a delay in liquid flow, required for sufficient interaction time between pesticide, enzyme and indicator. Especially, two different reaction steps have successfully been combined into one device, where the slow reaction of AChE with IDA and a suitable incubation time (20-25 min) of the pesticide with the enzyme were achieved. Moreover, the effect of ethanol, a by-product formed during the inhibition reaction between paraoxon-ethyl and acetylcholinesterase, was found to affect the enzymatic reaction, which was overcome by using ethanol 6%. Finally, the results obtained from 3D PADs were compared with those of UV-HPLC analysis, which showed a good agreement. 
